
US006118889A 

Ulllted States Patent [19] [11] Patent Number: 6,118,889 
Izuno et al. [45] Date of Patent: Sep. 12, 2000 

[54] SIGNATURE INPUT APPARATUS AND A 0 494 796 A2 7/1992 European Pat. Off. ...... .. G07F 19/00 
SIGNATURE VERIFICATION SYSTEM 0 511 824 A2 11/1992 European Pat. Off. ....... .. G06K 9/22 

56-77884 6/1981 Japan . 

[75] Inventors: Akinobu Izuno, Isehara; Yutaka Abe; 60-153537 8/1985 Japan . 
Masahiko Ikeda, both of Hiratsuka; 64-40590 3/ 1989 Japan - 
Morio Sato, FujisaWa, all of Japan 64-40591 3/1989 Japan - 

4-23082 1/1992 Japan . 

[73] Assignee: Kabushiki Kaisha Pilot, Tokyo, Japan 6'35593 2/1994 Japan - 
WO 93/08559 4/1993 WIPO ............................ .. G09G 3/02 

[21] Appl. No.: 09/043,545 
[22] PCT Filed: Jul. 10, 1997 OTHER PUBLICATIONS 

[86] PCT NO‘: PCT/JP97/02403 European Search Report for EP 97 93 0758 dated Aug. 25, 

§ 371 Date: Mar. 23, 1998 1999 

§ 102(e) Date: Mar. 23, 1998 
Primary Examiner—Leo H. Boudreau 

[87] PCT Pub‘ NO" W098/05001 Assistant Examiner—Brian Werner 

PCT pub Date; Feb 5, 1998 Attorney, Agent, or Firm—Finnegan, Henderson, FaraboW, 
Garrett & Dunner, L.L.P. 

[30] Foreign Application Priority Data 
[57] ABSTRACT 

Jul. 26, 1996 [JP] Japan .................................. .. 8-198012 

[51] Int. Cl.7 ..................................................... .. G06K 9/20 The Object 15 F0 Improve th? accuracy of s-lgnamre Input and 
_ _ _ slgnature verl?catlon and lmprove securlty by causlng the 

[52] US. Cl. ..................... .. 382/119, 382/189, 178/1803, handwriting of a Signature to disappear by itself The Sig_ 
_ 349/12 nature veri?cation system includes a signature input appa 

[58] Fleld 0f Search ................................... .. 382/115, 116, rams 1 and a Signature Verifying apparatus 6_ Signature input 
382/119_123> 312> 313> 315> 316; 178/19~01_19~07> apparatus 1 has an externally charged type liquid crystal 

18~01> 18034809; 438/30; 40/448; 434/155; sheet 2 Which has an underside being adhesive and is placed 
73/8654; 348/161; 345/104; 349/12> 32> on a coordinate input unit 3. When a dedicated pen 5 having 

40> 86 the function of applying static charge onto this liquid crystal 
_ sheet 2 is used to Write a signature, the handwriting of the 

[56] References Clted signature is liquid crystal representation on the display area 
U_S_ PATENT DOCUMENTS of liquid crystal sheet 2 and this handwriting of the signature 

_ Will disappear by itself after a predetermined period of time. 
4,525,032 6/1985 Hllsum .............................. .. 350/331 R Further, Signature Verifying apparatus 6 reads the handwrit_ 

lg/ goblle et a1‘ """""""""""""" "3229f ing coordinate information of a signature output from coor 
’ ’ """"""""""""""""""""" " lnate lnput unlt or etectlngt e an Wrltlng coor lnate / at“ / d‘ ' '3fd 'hhd" 01' 

5,351,143 9/1994 Sato et al. . 359/51 . f . f . d .? h. h d . . 
5,401,916 3/1995 Crooks . . . . . . . . . . . . . .. 178/18 1“ 09991090 a 518mm“? an V6“ 65 t, ,15 an Wrltlng 

574347928 7/1995 Wagner et a1_ __ 382/187 coordlnate lnforrnatlon Wlth the handWrltlng coordlnate 
5,568,292 10/1996 Kim ........................................ .. 359/67 lnformatlon 0f slgna?lres WhICh have been reglstered 

beforehand. 
FOREIGN PATENT DOCUMENTS 

0 488 116 A2 3/1992 European Pat. Off. ...... .. C09K 19/00 15 Claims, 16 Drawing Sheets 

8 

A Signature verlfyiag 
2 ] apparatus 

‘/ I, l 
l =‘ 7 1 

Display area E 

9 10 l 
l 5 . 

/ l ‘ v IL___ __] 
X>axls coordmate data ‘ 

I Y ans coordinate data ] 

cnlipaurtdglpletqe CPU wntma pressure datarijgq 
g H 12 

X-axls driver 
clrcult 

/ 

9 Dedicated pen 5 



6,118,889 

I 
I 
I 

U.S. Patent Sep. 12,2000 Sheet 1 0f 16 

Dedicated 
pen \ 5 

s mmm 6/) tiwu U”..Il.rUi .MHW 
ll svnu 

. 

G _ 

l _ 

El _ 

_ _ _ _ 

I] 1||||_ C 

_w _ em ‘wan _d _ V..T. nun .m _ aw .mu 
;_ e _ is 0P _.m _ W 0.m 0 .I. C 

FVL L 

2 3 

Sianature'verifying 
apparatus / 

F/G.2 

X-axis coordinate data 
Y-axis coordinate data 
Writing pressure data 

T 

“a 

Y-axis 
driver - C P U 
circuit 

Display area 

Coordinate 
input area 

X-axis driver 
circuit 

Dedicated pen g 5 



U.S. Patent 

Signature 
Input 

apparatus 

Sep. 12, 2000 Sheet 2 0f 16 

F/G.3 

6,118,889 

19 
3 16 

[35556152500551] g 
L____§_°_fPlGI§Q Network 
; (Ven?cataon I 
t_____saf_t\ia_r_et 

_ } (Registration 5 
r- L __Ln?_"l°l!)_3 Door unlocking 
I 

' § 
il——1 17 mputl 

__.I 

G 





U.S. Patent Sep. 12,2000 Sheet 4 0f 16 6,118,889 



U.S. Patent Sep. 12,2000 Sheet 5 0f 16 6,118,889 

FIG. 6 

37,\lnpu"c point P 

AM In 

ll'olilllolll 777 

I ' Pia/R” 1Y2 

Y1 411 / 



U.S. Patent Sep. 12,2000 Sheet 6 0f 16 6,118,889 

F / G. 7 

47 



U.S. Patent Sep. 12, 2000 

F/G.8 
4 
l 

Sheet 7 0f 16 6,118,889 

\“Li'qind crystal 
sheet 

i_—___‘ __——'i ivoice guidancei 

L___?____J 
Control software 

(Communications software) 

Coordin 
input u 

(Verification software) 
Gte (Registration memory) 
nit 

Dedicated 
pen N5 

t 
1 I 

6,14 

F/G.9 

/ 

16 

5 
Network 

Door unlocking 

) 
i7 

|----—--i ID input | 
i_ 

6 

I 
i t .7 5 

Display area 
Signature verifying 

GPPGfOtUS 

(inordinate 
input area 

Y-axis 
driver 
circuit 

CPU 

1 
axis driver 
circuit 

/ 
l 

J 
9 Dedicated pen 5 

X-axis coordinate data F_ i 
Y-axis coordinate datal 
Writing Pressure data I 

q 

l 
I 

13 L__{___i 
\ 
l 

4 



U.S. Patent Sep. 12,2000 Sheet 8 0f 16 6,118,889 





U.S. Patent Sep. 12, 2000 Sheet 10 0f 16 6,118,889 

6 

55 Signature verifying 
2 ( apparatus 

/ l 
) 7 

, Power‘ source 
- or 

D'Spmy Oreo liquid crystal sheet 

r- _______________ _ _J i 

: 56 55 67 57 
r I i r——" 
r X-axis coordinate data 

1 C d. te HMS Y—axis coordinate data 
oor ma - ‘ ~ : input 0m CPU Writing pressure data 

: N 69 

‘I t t 
. . Transmission/ 

| X—oxis driver - A, 
i { circuit raga}? 68 
l J . 

L 56 < Dedicated pen‘.\_l58 



U.S. Patent Sep. 12,2000 Sheet 11 0f 16 6,118,889 

{532 vw 

mm 

mm 

2 6E 



U.S. Patent Sep. 12,2000 Sheet 12 0f 16 6,118,889 

F / G. 74 
55 

,1 
2/30 

(‘ / /w34 
F \ :22 

56), \// //\/<:Z; 
l 0:35; 

Fl 6. )i-oxis loop coil 

2 
The center of pen coils 

/Y-oxis loop coil 
Y—oxis 

X67 Ltronsmie' / 
I——— rce 

' uit 

A large number of Y-oxis loop coils 
ondtronsmiseion/recep’ri _circu_its 
are arranged m the Y-GXr ectron 

X-oxis - - A large ber of X-oxis loop coils 
“1153;? and tron 'ss‘ion/receptionc' u_its 

circuit ore orronged rn the X-oxrs drr on 



U.S. Patent Sep. 12,2000 Sheet 13 0f 16 6,118,889 

F / G . I 6 

58 
/ / I / // 



U.S. Patent Sep. 12, 2000 Sheet 14 0f 16 6,118,889 

F / G . I 7 

90“ 7%92 
91 Lx 

LY Wx ?6 
Counter circuit 

t 

9% 94 
~95 / 

Driver circuit Driver circuit 

38 
Triggering circuit Processing circuit 

9? 

Coordinate 
output 



U.S. Patent Sep. 12,2000 Sheet 15 0f 16 6,118,889 

FIG. 18 

PRIOR ART 
100 

j 104 
/ 

V“*_,"*W 
101 1voicegulduncel 

L-- _.__i 

5 T 106 
ldiiqutid Sink ‘ g 
M30 ‘VICE S, t 
(Bqckhgm Controtter V - Coordi te opporotus 

input ' f l 

/ 10 
‘02 Dedicated 3 

Pen ‘ 

J 
/ 

105 





6,118,889 
1 

SIGNATURE INPUT APPARATUS AND A 
SIGNATURE VERIFICATION SYSTEM 

TECHNICAL FIELD 

The present invention relates to a signature input appa 
ratus and a signature veri?cation system, and in particular 
relates to a signature veri?cation system comprising: a 
signature input apparatus Which displays the handwriting of 
a signature rendered by a coordinate pointer etc. as a liquid 
crystal representation and has a coordinate input unit for 
detecting the coordinate information of the handWriting; and 
a signature verifying apparatus Which reads the coordinate 
information of the handWriting and veri?es it With the 
handWriting coordinate information of signatures Which 
have been registered beforehand. 

BACKGROUND ART 

FIG. 18 is a block diagram shoWing a conventional 
signature veri?cation system. FIG. 19 is a block diagram 
shoWing the interior of a signature input apparatus consti 
tuting the signature veri?cation system. As understood from 
FIGS. 18 and 19, the conventional signature veri?cation 
system includes a signature input apparatus 100 and a 
signature verifying apparatus 106, and signature input appa 
ratus 100 and signature verifying apparatus 106 are con 
nected through a controller 103. 

In signature input apparatus 100, a transparent, active type 
liquid crystal display unit 101 is mounted on the top of a 
coordinate input unit 102. This active type liquid crystal 
display unit 101 incorporates a reduced thickness-type back 
light 113 and a backlight poWer source 114. A signature 
Which has been Written on a display area 107 of active type 
liquid crystal display unit 101 by a particular Writer, using a 
dedicated pen 105 is transferred to a coordinate input area 
115 in coordinate input unit 102, Where the handWriting of 
the signature is read out, speci?cally, the X-coordinate and 
Y-coordinate and its Writing pressure are detected by an 
X-axis driver circuit 116 and a Y-axis driver circuit 117, a 
transmission/reception circuit 118 and a CPU 119. 
As stated above, the handWriting coordinate information 

and Writing pressure data detected by coordinate input unit 
102 are transferred to signature verifying apparatus 106 by 
Way of controller 103, then therein, are used for signature 
registration and signature veri?cation. At the same time, the 
data is used for the calculation of the handWriting coordi 
nates in controller 103, the result being sent out to active 
type liquid crystal display unit 101 as its display data. Based 
on the transferred display data to liquid crystal display unit 
101, the handWriting of the signature is displayed on display 
area 107 via display controller 111, memory 110, X-axis 
driver circuit 108 and Y-axis driver circuit 109. 
By repeating the above cycle of operations quickly, the 

handWriting of the signature is displayed as a liquid crystal 
representation on display area 107 as if it Were being Written 
on a paper surface by a Writing implement. Here, the active 
type liquid crystal display is one Which displays characters 
and/or patterns etc., by optically changing, by providing an 
electric ?eld or the like, the state of arbitrary dots inside the 
display dots Which are arrayed matrix-Wise on a plane 
de?ned by the X-axis and Y-axis. Signature input apparatus 
100 may incorporate a character generator 112 for character 
fonts for displaying type characters. 
On the other hand, sent out from signature verifying 

apparatus 106 are instructions such as the start of input of a 
signature (input start of coordinate input unit 102), transfer 
of the handWriting coordinate data to active type liquid 

10 

25 

35 

45 

55 

65 

2 
crystal display unit 101, the end of input of a signature, and 
display deletion of active type liquid crystal display unit 
101. Since signature input apparatus 100 incorporates a 
voice guidance unit 104 composed of an ampli?er 121 and 
a speaker 120 for performing voice guidance, the operation 
can be guided not only by the liquid crystal display but also 
by voice guidance. 

HoWever, active-type liquid crystal display unit 101 used 
in a signature input apparatus 100 of the conventional type, 
has the folloWing problems, as compared to an externally 
charged type liquid crystal sheet for displaying a signature 
as a liquid crystal representation by externally applying a 
static charge. 
A) The active type liquid crystal display unit uses a 

feedback con?guration of the coordinate position, 
needing additional arithmetic operations, so that the 
response speed to the coordinate input is sloWer even if 
the processing capacity is equal. 

B) The active type liquid crystal display unit needs active 
elements for liquid crystal driving, and hence the liquid 
crystal-display itself needs a complicated structure and 
costs more. 

C) The active type liquid crystal display unit tends to be 
thick, so it lacks ?exibility. 

D) The active type liquid crystal display unit uses a dot 
representation, so the smoothness of the contours of the 
characters of the signature loWers. 

E) When the active type liquid crystal display unit has 
broken doWn, it is very dif?cult to replace its liquid 
crystal display portion. 

F) In the active type liquid crystal display unit, some 
adjustment is needed so as to avoid the display coor 
dinate positions deviating from the input coordinate 
positions. 

G) In the active type liquid crystal display unit, the user 
cannot have a normal Writing sensation such as When 
paper and a pencil are used. 

H) The active type liquid crystal display unit needs a 
deleting operation such as data reWrite etc., for cancel 
ing the handWriting of a signature after the liquid 
crystal display of the signature. 

The present invention has been devised in order to solve 
the above conventional problems, and it is therefore an 
object of the invention to provide a signature input apparatus 
and a signature veri?cation system including the same, 
Wherein a liquid crystal representation of a signature can be 
performed by applying static charge, to alloW the handWrit 
ing coordinate information of the signature to be detected 
and the characters of the signature to disappear by them 
selves. 

DISCLOSURE OF INVENTION 

A signature input apparatus of the invention comprises: a 
conductive layer; a liquid crystal sheet at least having a 
liquid crystal dispersed polymer layer in Which a liquid 
crystal is dispersed in a polymer matrix; a coordinate pointer 
having the function of applying static charge onto the liquid 
crystal sheet; and a coordinate input unit for detecting the 
handWriting coordinate information of a signature Written 
using the pointer, Wherein the handWriting of the signature 
Written on the liquid crystal sheet disappears by itself. 
Therefore, there is no concern that the handWriting Will be 
vieWed by others, thus improving the security. 

Next, a signature veri?cation system of the invention at 
least comprises: 
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(A) a signature input apparatus comprising: a conductive 
layer; a liquid crystal sheet at least having a liquid crystal 
dispersed polymer layer in Which a liquid crystal is dis 
persed in a polymer matrix; a coordinate pointer having the 
function of applying static charge onto the liquid crystal 
sheet; and a coordinate input unit for detecting the hand 
Writing coordinate information of a signature Written using 
the pointer, Wherein the handWriting of the signature Written 
on the liquid crystal sheet disappears by itself; 
(B) a signature verifying apparatus Which reads the hand 
Writing coordinate information of a signature output from 
the coordinate input unit and veri?es this handWriting coor 
dinate information With the handWriting coordinate infor 
mation of signatures Which have been registered beforehand. 
Since this con?guration, in addition to the above advantage, 
alloWs smooth handWriting to be displayed as a liquid 
crystal representation on the liquid crystal sheet screen, it is 
possible to easily Write a signature and hence increase the 
precision, thus improving the accuracy of signature regis 
tration and signature veri?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing the ?rst embodiment 
of a signature veri?cation system in accordance With the 
invention; 

FIG. 2 is a block diagram shoWing the interior of the 
signature input apparatus shoWn in FIG. 1: 

FIG. 3 is a block diagram shoWing an embodiment of the 
signature veri?cation system shoWn in FIG. 1; 

FIG. 4 is a schematic external perspective vieW shoWing 
the ?rst embodiment of a signature veri?cation system in 
accordance With the invention; 

FIG. 5 is a schematic vertical sectional vieW shoWing the 
signature input apparatus shoWn in FIG. 1; 

FIG. 6 is a conceptual diagram shoWing the coordinate 
detecting portion of the coordinate input unit shoWn in FIG. 
5; 

FIG. 7 is a schematic vertical sectional vieW shoWing the 
inner structure of a dedicated pen used in the signature input 
apparatus of the ?rst embodiment; 

FIG. 8 is a block diagram shoWing the second embodi 
ment of a signature veri?cation system in accordance With 
the invention; 

FIG. 9 is a block diagram shoWing the interior of the 
signature input apparatus shoWn in FIG. 8; 

FIG. 10 is a schematic external perspective vieW shoWing 
the second embodiment of a signature veri?cation system in 
accordance With the invention; 

FIG. 11 is a block diagram shoWing the third embodiment 
of a signature veri?cation system in accordance With the 
invention; 

FIG. 12 is a block diagram shoWing the interior of the 
signature input apparatus shoWn in FIG. 11; 

FIG. 13 is a schematic external perspective vieW shoWing 
the third embodiment of a signature veri?cation system in 
accordance With the invention; 

FIG. 14 is a schematic vertical sectional vieW shoWing the 
signature input apparatus shoWn in FIG. 13; 

FIG. 15 is a conceptual diagram shoWing the coordinate 
detecting portion of the coordinate input unit shoWn in FIG. 

FIG. 16 is a schematic vertical sectional vieW shoWing the 
inner structure of a dedicated pen used in the signature input 
apparatus of the third embodiment; 
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4 
FIG. 17 is a conceptual diagram shoWing the con?gura 

tion of a coordinate input unit of a magnetostrictive plate 
type; 

FIG. 18 is a block diagram shoWing a conventional 
signature veri?cation system; and 

FIG. 19 is a block diagram shoWing the interior of the 
signature input apparatus constituting the signature veri? 
cation system shoWn in FIG. 18. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The liquid crystal sheet used in the present invention is 
composed of, mainly, a conductive layer, a liquid crystal 
dispersed polymer layer in Which a liquid crystal is dis 
persed in a polymer matrix; and a transparent, surface 
protecting layer, all being laminated successively in this 
order. 
The signature input apparatus in accordance With the 

invention has a con?guration in Which the liquid crystal 
sheet can be removably attached to the surface of the 
coordinate input unit. This con?guration alloWs the liquid 
crystal sheet of the invention to be removably attached to a 
multi-purpose coordinate input unit. More speci?cally, the 
member constituting the side opposite the display screen of 
the liquid crystal sheet is preferably made up of an suction 
or adhesive material Which alloWs itself to repeatedly be 
attracted to or be adhered to the surface of the coordinate 
input unit. 

This conductive layer of the liquid crystal sheet may be of 
a transparent or opaque layer as long as it has a surface 
resistance of 107 Q/cm or less. In practice, the conductive 
layer is composed of a base With its surface covered, so as 
to be conductive, With aluminum, titanium, chromium, tin, 
rhodium, gold, stainless steel, titanium nitride, nickel 
chromium, aluminum-chromium, or tin indium oxide. The 
base mentioned here is one Which supports the conductive 
layer, and examples include paper, cloth, felt, or plastic ?lm 
such as polyethylene terephthalate, polyethylene 
naphthalate, polypropylene, polyethylene, polyvinyl 
chloride, polysulfone, polyphenylene oxide, ionomer, 
polyimide, polycarbonate etc. Here, if the conductive layer 
itself is of a metal ?lm, no base is needed. 

The liquid crystal dispersed polymer layer of this liquid 
crystal sheet is one in Which a liquid crystal is dispersed in 
a polymer matrix. The techniques for dispersing a liquid 
crystal in a polymer matrix include: a polymer-liquid crystal 
common solvent evaporation phase-separating process 
(common solvent casting process); a polymeriZation phase 
separating process by Which the polymer precursor in a 
liquid crystal-polymer precursor mixture is caused by light 
or heat to polymeriZe; a fusing and cooling phase-separating 
process by Which the liquid crystal and the polymer are 
cooled from the hot melted state; and a process of dispersing 
the liquid crystal in a polymer matrix by emulsifying and 
dispersing the liquid crystal into an aqueous resin and 
applying and drying it; and the like. These techniques can be 
used as appropriate. 
As for the polymer usable for this liquid crystal dispersed 

polymer layer, a polymer Which is hard to be mutually 
soluble With the liquid crystal may be used. Speci?c 
examples include vinyl resin such as chlorinated 
polyethylene, polypropylene, polystyrene, acrylic resin etc., 
vinylidene chloride resin, polyvinyl acetal resin, cellulose 
resin, ionomer, polyamide, polycarbonate, polyphenylene 
oxide, polysulfone, ?uororesin, silicone resin, styrene 
butadiene rubber, chlorosulfonic polyethylene, polyester, 
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epoxy resin etc. Here, polyvinyl acetal resin includes poly 
vinyl formal, polyvinyl acetoacetal, polyvinyl butyral, etc. 
As for the polymer constituting the liquid crystal dis 

persed polymer layer, a polymer having a crosslinked struc 
ture (to be referred to as cross-linking polymer) is preferred. 
With a cross-linking polymer, the cross-linking polymer and 
the liquid crystal Will never become mutually solved When 
the liquid crystal sheet of the invention is exposed to a high 
temperature state, so that it is possible to maintain a stable 
liquid crystal micro-dispersed structure. Accordingly, it is 
possible to produce a liquid crystal sheet having durability, 
Without any degradation of performance With the passage of 
time. 

Examples of the cross-linking polymer include: a cross 
linking polymer obtained by mixing polymers having a 
functional group such as double bond, hydroxyl, carboxyl, 
epoxy, isocyanate, amino etc., With a cross-linking agent 
Which is reactive With the functional group; and a cross 
linking polymer Which is obtained by mixing a reactive 
polymer With a polymer having a functional group of the 
above ones and causing reactions. 

Examples of the cross-linking agent used in the above 
reaction, includes: di-isocyanate compounds, organic 
peroxides, amine compounds, epoxy compounds, dicar 
boxylic acid or carboxylic acid anhydride, formaldehyde, 
dialdehyde, diol, bisphenol, silanol compounds, metal 
oxides, metal halides, photo-cross-linking agent 
(photopolymeriZation initiator), etc. Examples of reactive 
polymers include phenol resin, amino resin, polyisocyanate, 
polyol, epoxy resin etc. 

Preferable cross-linking polymers are ones Which is 
obtained by reacting di- or polyisocyanate With a polymer 
such as polyvinyl acetal resin, epoxy resin, acrylic resin, 
polyester resin etc. More preferable cross-linking polymers 
are ones Which is obtained by reacting di- or polyisocyanate 
With polyvinyl acetal resin. Here, examples of polyvinyl 
acetal resin include polyvinyl formal, polyvinyl acetoacetal, 
polyvinyl butyral etc. 
As for the liquid crystal used for the liquid crystal 

dispersed polymer layer, it is preferred to use a nematic 
liquid crystal having a positive anisotropic dielectric 
constant, being in its liquid crystal phase in the temperature 
range from —10° C. to 100° C., from the technical stand 
point, and having a differential index of birefringence (An) 
of 0.2 or more in order to produce a clear display of a 
recorded image. 

The volume resistivity of the liquid crystal dispersed 
polymer layer of the liquid crystal sheet, from the standpoint 
of the self-disappearing performance of the handWriting of 
a signature Written on the liquid crystal sheet, is preferably 
equal to or greater than 1013 Qcm and loWer than 1016 Qcm 
at a temperature of 20° C. at a relative humidity of 90%. 
With these settings, When the coordinate pointer is used to 
apply static charge to the liquid crystal sheet, the liquid 
crystal inside the liquid crystal dispersed polymer layer, at 
Which Writing is being Written, is aligned by the electric 
?eld, so that the handWriting can be recogniZed. At the same 
time, the static charge applied to the handWriting portion 
moves at the top and bottom of the liquid crystal dispersed 
polymer layer With the passage of time and is neutraliZed, so 
that the handWriting Will disappear by itself after a prede 
termined period of time. Accordingly, the problem of secu 
rity can be eliminated. 

In the signature input apparatus and signature veri?cation 
system of the invention, When the liquid crystal sheet is 
composed mainly of a conductive layer, a liquid crystal 
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6 
dispersed polymer layer in Which a liquid crystal is dis 
persed in a polymer matrix, and a transparent, surface 
protecting layer, all being laminated successively in this 
order, the liquid crystal dispersed polymer layer needs to 
have a volume resistivity of 1013 Qcm or higher and loWer 
than 1016 Qcm at a temperature of 20° C. at a relative 
humidity of 90%, and the surface protecting layer needs to 
have a volume resistivity of 109 Qcm or higher and loWer 
than 1016 Qcm at a temperature of 20° C. at a relative 
humidity of 90%. Speci?c examples of the transparent, 
surface protecting layer of the liquid crystal sheet include: 
vinyl resin such as chlorinated polyethylene, polypropylene, 
polystyrene, acrylic resin etc., vinylidene chloride resin, 
polyvinyl acetal resin, cellulose resin, ionomer, polyamide, 
polycarbonate, polyphenylene oxide, polysulfone, 
?uororesin, silicone resin, styrene-butadiene rubber, chloro 
sulfonic polyethylene, polyester, epoxy resin, and mixtures 
of these, etc. The surface protecting layer may be obtained 
by laminating a ?lm made up of the above material, using a 
sticky material or adhesive, by applying or spraying the 
material and drying it, or by applying a reactive material 
solution and causing the reaction after application. The 
surface protecting layer may be added With additives such as 
a surfactant, conductive micro-particles, UV absorbent, light 
stabiliZer, etc. 

Examples of the coordinate input unit used in the signa 
ture input apparatus of the invention, include: one Which 
detects the X-axis and Y-axis coordinate data of the hand 
Writing of a signature Which is Written by a coordinate 
pointer having the function of applying static charge to, or 
erasing static charge from, the liquid crystal sheet Within the 
coordinate input area; or one Which not only detects the 
coordinate data of the handWriting, but also detects Writing 
pressure, and further detects, the X-axis and Y-axis coordi 
nate data When the coordinate point is ?oating Within a 
certain height in the coordinate input area. Speci?c 
examples of the coordinate input unit include: an electro 
magnetic induction type, pressure-sensitive resistance type, 
pressure-sensitive contact type, magnetostrictive type, 
capacitance coupling type, magnetic coupling type, etc. 

In the signature verifying apparatus used in the signature 
veri?cation system of the invention, the X-axis and Y-axis 
coordinate data (including that When the pen Was ?oating) 
and the Writing pressure data detected by the coordinate 
input unit during the input of a signature by a dedicated 
coordinate pointer, are transferred to be used for signature 
registration and signature veri?cation. Further, the signature 
verifying apparatus is able to instruct the start of input of a 
signature, the end of input of a signature, and re-input etc., 
as Well as presenting the veri?cation result etc., through 
voice guidance. It is also possible for the signature verifying 
apparatus to have the function of inputting an ID card or ID 
number in addition to the signature veri?cation. 
The signature veri?cation system of the invention may be 

con?gured as an independent system Which, for example, 
controls admittance to a room by verifying the signature. In 
this case, the signature verifying apparatus uses a computer 
Which has veri?cation softWare and memories for registra 
tion data installed therein. The signature veri?cation system 
of the invention, can be connected to a variety of netWorks 
via a dedicated or multi-purpose communications line. In 
this case, communication softWare is also installed to the 
above-exempli?ed computer. HoWever, if the veri?cation 
softWare and/or the memories for registration data are built 
in any other unit or a dedicated unit, this computer does not 
need to have the above softWare and/or memory. The 
signature veri?cation system of the invention, can be con 
















